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Abstract* Rekoa marius and R . palegon , are widely distributed 
neotropical hairs breaks that show cryptic larval polychromatism which 
is food dependent. Larvae of R. marius showed a short-term color shift 
when reared from different colored flower buds. A great number of host 
plant species belonging to several families were recorded for both R. 
marius and R, palegon larvae. Biological aspects of the larvae are 
presented and the relationships between Coptic polychromatism and 
polyphagy are discussed. 

Introduction 

The neotropical hairstreak species Rekoa marius Lucas and!?, palegon 
Cramer (Lycaenidae: Theclinae) are widely ranged from southern Texas 
(USA) to Argentina, and are known in butterfly literature as Theda 
ericusa and T. palegon (Robbins, 1991). 

The genus Rekoa has recently been revised by Robbins (1991) who 
refers to Rekoa marius and R. palegon larvae as polyphagous species, 
citing records mainly on Leguminosae and Malpighiaceae for the former 
and Asteraceae for the latter. 

Apparently crypsis is very common among lycaenid larvae (e.g., 
Maschwitz et aL , 1984, 1985; Ballmer and Pratt, 1989), but records of 
larval cryptic polychromatism are poorly documented. For example, 
food-determined color pattern was reported in Callophrys mossii bayensis 
larvae (Brown, 1989), but was disputed by Emmel and Ferris (1972), and 
Orsak and Whitman (1986). 

Malicky (1970) described Newcomer organs and perforated cupolas in 
R. palegon larvae, and most Theclinae are known to be ant associated 
(Hinton, 1951; Atsatt, 1981; Henning, 1983; Cottrell, 1984). However, no 
ants have ever been recorded for the two species studied here. 

The purpose of this paper is to show the cryptic coloration in two Rekoa 
larvae species and discuss their food-dependent color mechanism in 
relation to polyphagy. 

Materials and Methods 

From June 1985 to June 19891 examined flower buds of about a hundred plant 
species in Barra de Marica (22° 57'S, 42° 52'W) State of Rio de Janeiro, Brasil, 
consisting of beach sand dune vegetation (“restinga”), and covering an area 
approximately 200 ha. 
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Immatures of Rekoa species were collected, and larvae were reared in transpar¬ 
ent plastic boxes, with moist paper on the bottom. Adult voucher specimens were 
deposited in Museu National do Rio de Janeiro (Rio de Janeiro, Brasil) and in the 
National Museum of Natural History (Washington, DC). 

To verify the effect of host plant on larval color, I collected 30 larvae of R. marius 
in the first and second instar, and five larvae in the third and fourth instar and 
reared them on different host species with four different flower bud colors. Five 
second instar larvae of R. palegon were also submitted to the same experiment. 
All larvae were observed daily. 

The presence of attendant ants and the occurrence of parasitoids were also 
recorded. 

Results 

LIFE HISTORY AND CRYPTIC COLORATION 

Irnmatures of R. marius are most common in summer and fall, but eggs 
and larvae may be found during most of the year. Larval development 
takes 22 days with four instars and pupal duration of 10 days (26.5°C ± 
2; 65% ± 10 RH; N=10). 

R. marius was found feeding on 30 host species of 26 genera belonging 
to 10 dicot families (Table 1). The main host plant species had Extra 
Floral Nectaries (EFN) on flower buds ( Arrabidaea conjugata andLundia 
cordata), leaves ( Senna bicapsularis andS. australis) or bracts ( Ouratea 
cuspidata). In these plant species ants were observed frequently visiting 
their EFN. 

After eclosion larvae are yellowish and feed on small flower buds; as 
they grow they feed on larger flower buds and become cryptic. Although 
several host species were used, R, marius larvae always resemble the 
color of the flower bud on which they are fed (Fig. 1, A-F). Hence, in some 
host plants, such as O. cuspidata, S. bicapsularis , Coccoloba arborescens 
and Lundia cordata , young larvae of R. marius are green or whitish- 
yellow, corresponding to the color of the calyx of these plant species. The 
third and fourth instar larvae are predominantly yellow on the first two 
plant species, white on C. arborescens and red onL. cordata. Both young 
and mature larvae feeding on Arrabidaea conjugata were always lilac 
colored. This plant species, in contrast to the others, has a lilac calyx and 
corolla. The adults show no color variation correlating to larval host 
plant species. 

R. palegon occurred in the study area mainly in fall and winter, when 
most of its host plant species, almost all Asteraceae, (Table 1) bloom. 
Larval development takes 23 days and pupa duration is 10 days (N=10). 
The larvae are yellowish when they hatch. During the three following 
instars they become predominantly green, white, yellow or wine (Fig. 1, 
G-L). Larvae from inflorescences of Mikania stipulacea present two 
cryptic coloration patterns, wine-green when feeding on younger flower 
heads or green-white on mature flower heads. 
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Table 1. Host records of Rekoa marius and R. palegon larvae collected since 
1985, from “restinga" of Barra de Marica, Marica, Brazil 


Rekoa marius 

Rekoa palegon 

Apocynaceae 

Aspidospermn pyricollum 

Bignoniaceae 

Arrabidaea agnus-castus 

A. conjugata 

Lundia cordata 

Adenocalymma marginatum 
Anemopaegma venusta 

Jacaranda jasminoides 

Tabebuia chrystoricha 

Boraginaceae 

Cordsa verbenaceae 

Leguminosae 

Senna bicapsularis 

S. australis 

Caesalpinia bonduc 

Cratyiia hypargyrea 

Andira iegaiis 

Diocleaviolacea 

Swartzia apelata 

Malpighiaceae 

Byrsonima sericea 

Peixotoa hispidula 

Stygmaphylion paralias 

Heteropteris chrysophylla 
Mefastomataceae 

Marcetia taxifolia 

Tibouchina aff. hoiosericea 

A/Syrtaceae 

Eugenia unifiora 

E. ovaiifoiia 

Neomitranthes obscura 

Ochnaceae 

Ouratea cuspidata 

Polygonaceae 

Coccoioba arborescens 

C. alnifoiia 

Sapmdaceae 

Paullinia weinmanniaefolia 

Asteraceae 

Mikania hoehnei 

M. stipulacea 

M, micrantha 

Rupatorium iaxum 

E. odoratum 

Vernonia scorpioides 

V. geminata 

Wedelia paludosa 

Wulfia baccaia 

Baccharis punctulata 

Trixis antimenorrhoea 

Polygonaceae 

Coccoioba arborescens 


FEEDING BEHAVIOR 

Larvae of both species feed all day. They bore into the flower bud (or 
inflorescence) making a circular hole in which they insert their retractile 
heads and eat the reproductive tissue and part of the calyx and corolla. 
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Each R. marius larva ate about 40 to 50 flower buds of O. cuspidata or 
S. hicapsularis during its development. Food deprivation led to cannibal¬ 
ism; larger larvae generally ate smaller ones or pupae. 

In the laboratory, R. palegon larvae reared on S, hicapsularis and O, 
cuspidata (R. marius host species) developed into adults in 90% of the 
cases (N=20). On the other hand 95% of R. marius larvae (N=20) failed 
to develop to pupae when reared in the three main host species used by 
R. palegon : Mikania hoehnei , M. stipulacea and Vernonia scorpioides . 

NATURE OF COLORATION 

Food plant shift experiments showed that first and second instar larvae 
change their coloration and become similar to the new host flower bud 
color. Twenty green or yellow first instar larvae of jR. marius collected 
from S. hicapsularis , australis and O. cuspidata became lilac when 
reared on A. conjugata flower buds. Ten first and second instar lilac 
larvae from A. conjugata became yellowish after being reared with the 
three above host species. 

Five green second instar larvae of R. palegon became yellowish when 
changed from Eupatorium laxum (green flower head) to Wedeliapaludosa 
inflorescences (yellow flower head). 

Coloration change occurs within three to five days after the food plant 
shift, but coloration becomes more pronounced after the first moult. 
Third and fourth instar larvae transferred to different colored host 
plants partially change their color and eventually showed intermediate 
colors. 

PARASITISM AND MYRMECOPHILY 

Rekoa marius and R . palegon larvae are hosts for the same four 
parasitoids: Telenomus sp. (Hym.: Proctotrupoidea: Scelionidae — egg), 
Rogas sp. (Hym.: Braconidae—larva), Conura n. sp. (Hym.: Chalcididae 
— larva/pupa) and a tachinid species (Diptera — larva/pupa). Total 


Figure 1. Rekoa marius (A-F) and R. palegon (G-L) color patterns on some food 
plants. 

(A) Ouratea cuspidata (young flower bud) 

(B) O. cuspidata (mature flower bud) 

(C) Coccoloba arborescens 

(D) Caesalpinia bonduc 

(E) Arrabidaea conjugata 

(F) Lundia cordata 

(G) Eupatorium laxum 

(H) Mikania hoehnei 

(I) M. stipulacea 

(J) Vernonia scorpioides 

(K) Wulfia baccata 

(L) Wedelia paludosa 
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parasitism of each butterfly species in both years (1987-1988) was no 
more than 15% (N=300) for eggs and 5% (N-500) for larvae. 

Several ant species were observed attending third and fourth instar 
larvae ofi?. rnarius (Fig.l: B,C,E) ( Camponotus crassus , C. rufipes , C. 
cingulatus , Solenopsis sp., and Conomyrma sp.) and R. palegon 
0 Camponotus crassus , Crematogaster sp. and a dolichoderine species). 
The ants did antennation on the Newcomer gland and pore cupola but fed 
only from the former. 

Discussion 

Color and feeding behavior of R.marius and R. palegon larvae provide 
them with camouflage (Fig. 1). Such cryptic host plant dependent 
polychromatism is caused by flavonoid and carotenoid pigments accumu¬ 
lated by larvae (Kaplan & Monteiro, unpublished data). Wilson (1987) 
showed that flavonoid content of several lycaenid species is dependent on 
the flavonoid content of larval food, and although she suggested that 
flavonoid pigments act as chemical defenses, I suspect that they confer 
crypsis rather than aposematism in Rekoa larvae. 

Brower (1958) speculated on the selective advantage of polyphagy in 
cryptic insects, suggesting that populations using several host plant 
species would be more difficult for insectivorous birds to find. Color 
polymorphism would break the insect population into several 'Visual 
species” each of which would have to be learned independently by avian 
predators. In both Rekoa species, food plant induced coloration produced 
cryptic polychromatism, dividing the population into several “visual 
species.” Such a mechanism may be of great importance because there 
would be no non-cryptic individuals. Hence, polyphagy would not be 
dependent on the number of cryptic color morphs, as in polymorphism, 
but quite the contrary, the number of morphs would be determined by the 
host plant coloration patterns. Polyphagy in these hairstreaks may also 
allow them to reproduce for longer periods in the year, overcoming the 
problems of ephemeral food resources in nature. 

The wide range of host plants used by many thecline species, consid¬ 
ered uncommon among other butterflies, may be due in part to their 
flower-feeding habit (Robbins & Aiello, 1982). However, I believe that 
the color determination mechanism found in Rekoa may also play an 
important role on host range width providing larval cryptic protection for 
whichever host plant used. Such a mechanism indicates that a perfect 
camouflage does not necessarily require a monophagous habit of larva, 
as has been suggested by Maschwitz et al. (1984, 1985). 

Although for flower bud feeding and ant associated lycaenids the 
presence of Extra Floral Nectaries (EFN) in their host plants may be less 
important than in foliage feeding species, it is remarkable that the five 
main food plants of R. marius (S. hicapsularis , S. australis , L. cordata , 
A. conjugata and O. cuspidatd) bear EFN. As these larvae do not feed on 
EFN, in contrast to what was observed in a riodinid species by De Vries 
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and Baker (1989), it is possible that this host species preference is based 
on a direct correlation between a higher frequency of ants in the host 
plants and the rate of larvae survival as verified in other lycaeiiid species 
(Atsatt, 1981; Henning, 1983; Pierce & Elgar, 1985). 

Ant protection against parasitoids recorded for some lycaenids (Pierce 
& Mead, 1981; Atsatt, 1981; Pierce & Easteal, 1986) may also occur in 
Rekoa as indicated by the low parasitism rate found in both myrmecophi- 
lous species. 
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